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[bookmark: _Ref477364681]Introduction
In the ongoing WI on shortened TTI and processing time [1]  the UE capabilities need to be defined before completing the work. Although not all aspects have been agreed upon, the following document is intended to trigger some discussion on the needed UE capabilities to specify the support for sTTI and related functionality.
UE capabilities
[bookmark: _GoBack]The proposed UE capabilities are listed in Table 1 together with a description, and possibly a comment, of the capability. 

[bookmark: _Ref481509101]Table 1: UE capabilities for sTTI
	Capability
	Description
	Comment

	Max # DL carriers for 2os TTI in FS1
	2os TTI supported for FS1 on at least one DL cell 
	

	Max # UL carriers for 2os TTI in FS1
	2os TTI supported for FS1 on at least one UL cell
	

	Max # DL carriers for 7os TTI in FS1
	7os TTI supported for FS1 on at least one DL cell
	

	Max # UL carriers for 7os TTI in FS1
	7os TTI supported for FS1 on at least one UL cell
	

	Max # DL carriers for 2os TTI DL + 7os TTI UL in FS1
	2os TTI DL + 7os TTI UL supported for FS1 on at least one DL cell
	

	Max # UL carriers for 2os TTI DL + 7os TTI UL in FS1
	2os TTI DL + 7os TTI UL supported for FS1 on at least one UL cell
	

	Max # DL carriers for 7os TTI in FS2
	7os TTI supported for FS2 on at least one DL cell
	

	Max # UL carriers for 7os TTI in FS2
	7os TTI supported for FS2 on at least one UL cell
	

	Max # DL carriers for 2os TTI DL + 7os TTI UL in FS2
	2os TTI DL + 7os TTI UL supported for FS2 on at least one DL cell
	

	Max # UL carriers for 2os TTI DL + 7os TTI UL in FS2
	2os TTI DL + 7os TTI UL supported for FS2 on at least one UL cell
	

	Simultaneous transmission of sPUSCH and sPUCCH
	Separate capability for sTTI, but similar to existing capability
	Under discussion if separate or same as 1 ms

	Number of CSI processes supported TM10
	Separate capability for sTTI, but similar to existing capability
	Number of CSI processes not agreed upon

	Cross-carrier scheduling
	Separate capability for sTTI, but similar to existing capability
	Not discussed yet if it should be supported

	2-level DCI
	A two level scheduling mechanism is supported. 
	Not yet agreed if this should be supported

	Multi-sTTI scheduling DL
	Assignment of multiple sTTIs in a single sPDCCH
	Not yet agreed if this should be supported

	Multi-sTTI scheduling UL
	Multiple UL sTTIs grants in a single sPDCCH
	Not yet agreed if this should be supported

	
	
	

	CSI on sTTI
	CSI reporting on sTTI supported in addition to 1 ms TTI reports on sTTI
	Not discussed yet

	Transmission modes for sTTI
	Similar to existing capabilities but applicable to sTTI
	

	# os mapping for CRS based 2os sPDCCH
	1os, 2os, or both supported
	Under discussion if the different mappings should be associated to different HARQ Ack/UL grant timing.

	# os mapping for CRS based 7os sPDCCH
	1os, 2os, 3os or all supported
	The support of 3os under discussion

	DMRS based sPDCCH
	If DMRS based sPDCCH operation is supported for the supported sTTI lengths
	Still not decided on the mapping to physical resources. Combinations reference signals (CRS/DMRS) for sPDCCH and sPDSCH not discussed yet

	sPUCCH format support
	In case multiple sPUCCH formats exist for the same payload size (for example FH and no FH format) the UE need not support all of them
	Still under discussion on what formats to support



It should be noted that the above list need not be exhaustive (pending still ongoing discussions) and that some of the capabilities might be removed (pending still ongoing discussions).
One special consideration is taken relating to the number of layers supported for sTTI where it is proposed to re-use the existing capability signalling for 1 ms operation. In case a higher number of layers is supported for 1 ms, compared to what is possible with sTTI operation, the number of layers are limited by the limit in the specification.
Conclusion
The document has discussed UE capabilities for sTTI feature. It is proposed to split the UE support into a set of capabilities. It should be noted that the above list need not be exhaustive (pending still ongoing discussions) and that some of the capabilities might be removed (pending still ongoing discussions).
Companies are encouraged to provide feedback on the above list.
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